This study investigates whether there is an empirical basis for one predicted benefit from industrial diversification: whether conglomerate firms obtain greater tax savings than single industry firms. The results suggest that, on average, firms operating in multiple industries incur lower tax liabilities than stand-alone firms. However, whether a firm obtains these benefits is affected by the type of industry-based tax positions available to the firm, the firm's demand for debt, and its overall risk strategy. For identification, the study uses a triple difference model based on two temporary tax law changes and an instrumental variables analysis from the diversification discount literature. Results from these tests are consistent with a tax advantage from diversification. Overall, the results in the study inform recurring debates in the media and between management and shareholders over the costs and benefits of diversification as a business strategy.
I. INTRODUCTION
This study investigates whether diversified firms are able to achieve lower tax liabilities than stand-alone firms.
1 Proponents of industrial diversification often cite additional tax savings as a key benefit from operating in multiple industries (Lewellen, 1971; Teece, 1980; Gertner, Scharfstein, and Stein, 1994; Berger and Ofek, 1995; Furrer, 2011) . The predicted tax advantage comes from the expectation that diversified firms have less volatile streams of taxable income, which reduces a firm's exposure to tax convexity. Consistent with this, management at firms like Berkshire Hathaway and General Electric have referenced additional tax benefits as one of the key benefits of maintaining the conglomerate form. In his 2014 letter to shareholders, Warren Buffett cited "important tax benefits" as one reason refocusing spin-offs "make no sense for us" at Berkshire Hathaway (p. 33). Similarly, General Electric stated that concerns about losing tax benefits from its financing operations business unit, GE Capital, deterred the decision to sell its financing business for a long-time (The Wall Street Journal, April 13, 2015 ). Yet, despite predictions for tax benefits (along with other argued advantages from operating in multiple industries, such as synergies in operations and improved internal capital markets), the finance literature more commonly documents that diversified firms trade at a discount or perform worse relative to pure play firms (e.g., Lang and Stulz 1994; Berger and Ofek 1995; Laeven and Levine 2007; Humphery-Jenner 2013) .
Despite this puzzle of the "diversification discount" in the valuation literature, there is almost no empirical evidence directly testing whether the individual benefits of diversification predicted in prior literature and practice are actually realized. As the diversification valuation discount is only a puzzle if the assumptions about the proposed benefits of diversification are valid, the purpose of this study is to examine one commonly held assumption -that industrial diversification unambiguously creates tax benefits for firms.
I focus on the predicted tax advantage given the significant magnitude of the benefit expected from this benefit. For example, Graham and Smith (1999) conclude that the average firm in their analysis faces a convex tax function and that if firms can smooth pre-tax income volatility by 5 percent then on average they can reduce expected tax liabilities by about 5.4 percent and in extreme cases these savings can exceed 40 percent. In the case of General Electric's decision to sell its financing business (becoming less diversified), it projected a quick hit bringing a $6 billion tax bill and an effective tax rate that could roughly double its previous rate (The Wall Street Journal, April 13, 2015) .
Using a broad sample of firms from 1999 through 2013, I begin with an investigation of the average effect of diversification on firm tax liabilities. I find evidence supporting the prediction that firms operating in multiple industries have lower tax liabilities than single industry firms on average. Specifically, 25 percent of Compustat firms operate in multiple industries during my sample period, and multiple industry firms in my sample obtain a 4.6 percentage point lower cash effective tax rate (ETR) on average than firms operating in a single industry. This equates to $3.3 million of annual cash tax savings for the average firm in my sample. Results supporting the average tax savings effect are robust to four measures of diversification.
In the next set of tests, I examine the extent to which factors predicted by prior literature and practice moderate the potential tax benefits from diversification. Consistent with these predictions, I find that a diversified firm does not obtain significant tax savings when tax benefits from diversification are more likely to directly substitute for other industry-specific tax benefits, or when a firm has less demand for additional debt (and resulting debt tax shields), relative to single industry firms. Further, I find that firms following low to moderate risk strategies do not observe additional tax benefits from diversification. These cross-sectional findings could at least partially explain why we may observe differences in valuation effects across diversified firms.
My final set of tests are used to address concerns regarding potential endogeneity between factors that may influence a firm's choice to operate in multiple industries and its tax liabilities.
The first test examines two temporary tax law changes expected to alter the convexity of the tax function and, therefore, tax benefits from diversification. Because temporary tax changes offer a limited window in which firms can take advantage of the different tax benefits, it is unlikely firms would suddenly (and temporarily) change the number of industries in which they operate to take advantage of these tax law changes. The second test uses an instrumental variables approach commonly used in the diversification discount literature aimed at addressing selection issues.
Using these alternate approaches, I find results consistent with my primary results, supporting the prediction of a tax benefit from diversification.
This study contributes to the debate in the diversification literature and over the merits of operational diversification as a firm business strategy. Prior literature predicts that there are many potential benefits from diversification (Lewellen, 1971; Teece, 1980; Gertner, Scharfstein, and Stein, 1994; Furrer, 2011) , but generally provides evidence supporting a valuation discount or underperformance for diversified firms overall when compared to single industry firms (Lang and Stulz 1994; Berger and Ofek, 1995; Lins and Servaes, 1999; Rajan, Servaes, Zingales, 2000; Scharfstein and Stein, 2000; Laeven and Levine, 2007; Humphery-Jenner, 2013) . By documenting tax savings related to diversification, this study is one of the first to offer empirical support to one dimension used in assessing the specific merits of this business strategy. Further, by identifying factors that moderate the tax benefits of diversification, I provide a tangible set of conditions for why we may observe differences in valuation effects across diversified firms. While assessing the valuation effect for the average firm is important, directly examining individual benefits and costs of diversification (such as a firm's tax benefit) may provide a greater set of tools for evaluating why diversification has appeared to work for some firms (e.g., 3M and General Electric) but not others (e.g. Time Warner's attempt to establish an online presence with AOL and Quaker Oats's entry into the fruit juice market with Snapple). This approach suggests that a useful avenue for future research could be the examination of other specific benefits (or costs) of diversification.
This topic is timely given recent high profile debates in the media over the merits and pitfalls of diversification as a business strategy.
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In addition to contributions to the diversification literature, the results in this study suggest that industrial diversification is also an important factor to consider in future research on firm tax avoidance. While previous research demonstrates that the influence of other important factors (like firm size) on taxes varies across industries (Zimmerman, 1983) , studies in the literature generally link a firm with its primary industry and do not account for whether it has operations in other industries (e.g., Gupta and Newberry 1997; Rego 2003; Dyreng, Hanlon, and Maydew 2008; Chen, Chen, Cheng, and Shevlin 2010; Armstrong, Blouin, and Larcker 2012) . Researchers considering only the primary industry in which a firm operates but not whether it operates in multiple industries is analogous to considering that a firm is headquartered in the U.S. versus Ireland but not whether it operates in multiple countries versus only domestically. Moreover, unlike certain determinants of firm tax avoidance that require proprietary datasets (e.g., Robinson, Sikes, and Weaver 2010;  2 The business press points to a broad push by shareholders of conglomerates to refocus and discontinue operations in sprawled out industries and, in response, management's responding defense of the benefits of the conglomerate form (The Wall Street Journal, January 25, 2016 The remainder of the paper is organized as follows. Section 2 develops the hypothesis tested in the study and describes related literature. Section 3 details the research design, sample, and results for the primary analysis and cross-sectional tests. Section 4 re-examines the primary analysis using two instrumental variables techniques. Section 5 concludes the study discussing overall inferences and limitations.
II. HYPOTHESIS DEVELOPMENT AND RELATED LITERATURE
Diversifying through industry operations has been linked to several sources of tax benefits in prior literature and practice. The first two predicted tax benefits from diversification come from the literature linking hedging to income volatility. Smith and Stulz (1985) define hedging as both the use of operational decisions (such as operating in multiple industries) and derivatives (or other financial instruments) to reduce the covariance of streams of income with the state of the economy.
Smith and Stulz (1985) use a simple model of after-tax firm value to argue that if a firm's tax liability is a convex function of pre-tax income (i.e. the marginal tax rate is increasing with taxable income), then by Jensen's Inequality, companies that can reduce the volatility of their income through hedging can obtain lower expected tax liabilities. 3 Graham and Smith (1999) extend this simplified analysis using simulation models to incorporate more realistic features of the tax code, like tax loss carrybacks and carryforwards, investment tax credits, and the Alternative Minimum 3 To see why, consider an example from Graham and Rogers (2002) . Assume a firm is equally likely to lose $100,000 or earn $100,000 and that while profits are taxed at 35 percent, there is not an equivalent loss refund rate (i.e. asymmetric tax treatment). Even though the expected income is zero, the firm expects to pay $17,500 in taxes. If a firm can diversify its operations to smooth income volatility (with no difference to the expected income amount), the firm then expects to pay zero dollars in tax. Thus, in this simple example, diversification generates $17,500 of expected tax savings without altering the amount of expected taxable income for the firm.
Tax (AMT) and find that these features do not eliminate this benefit related to tax convexity but rather extend the range of pre-tax income over which the convexity applies. 4 Based on their simulation analysis, Graham and Smith (1999) conclude that the average firm in their analysis faces a convex tax function and that if firms can reduce their pre-tax income volatility by 5 percent then on average they can reduce expected tax liabilities by about 5.4 percent.
The second tax benefit predicted from this literature results from implications of hedging for optimal capital structure. Firms that hedge are expected to carry a lower risk of default and, as a result, lending limits by creditors should be higher (Lewellen, 1971 , Leland, 1998 . Thus, firms have the opportunity to trade-off risk that was not tax-favored (with more exposure to tax convexity through volatile income streams in the absence of hedging) with tax-favored risk from additional debt capacity, resulting in greater interest deductions and lower tax liabilities (Lewellen, 1971; Stulz, 1996; Leland, 1998) . While these first two tax benefits may come from any form of income volatility reduction or hedging, the third and fourth predicted tax benefits from diversification are unique to operational forms of hedging (in this case, operating in multiple industries) as opposed to hedging with derivatives.
These two operations-specific benefits relate to the firm's ability to both use and uphold tax positions. The tax code contains extensive provisions for tax benefits targeted at specific industries. 5 The dimension of industry for tax planning is also stressed by practice. For example, all of the Big Four discuss advantages of industry specific knowledge about tax functions on their 4 They find that the primary institutional features affecting firm tax convexity are its tax loss carrybacks and carryforwards. Practically speaking, tax loss carrybacks and carryforwards do not eliminate tax convexity primarily because of the uncertainty of available taxable income to offset within the carryback and carryforward periods and the time value of money (Majd and Myers, 1987) . 5 One example is the Investment Credit, which consists of credits specific to coal, gasification, and energy projects and the Credit for Increasing Research Activities ("R&D tax credit") often linked to pharmaceutical, high tech, and manufacturing industries. Other examples include specialized tax treatment for intangible drilling costs for oil and gas companies and elections allowing the averaging/shifting of farm income over multiple tax years in agriculture.
websites. 6 Yet, firms often face uncertainty about whether industry-specific tax benefits will remain available, which can affect the extent to which they will use certain tax positions. 7 Related to this, the third tax benefit of industrial diversification is that, by operating in different industries, a diversified firm may have a broader portfolio of tax planning opportunities and may not be as sensitive to unfavorable changes to a single industry's specific tax policies.
Another type of uncertainty that may limit a firm's use of tax positions is its expectation that whether, once a position is taken, it will be overturned by taxing authorities. The fourth benefit of operating in multiple industries is that it may reduce both the likelihood of being audited and the probability that, even if the firm is audited, the position will be overturned. This may result for two reasons. First, firm taxes are often assessed by comparison with industry peers. 8 9 In fact, the Internal Revenue Service (IRS) has 52 Audit Technique Guides, which are primarily used to assist its examiners assess unique tax and accounting methods of specific industries. 10 When a firm operates in different industries, it may be more difficult for a taxing authority to identify, for example, an appropriate benchmark firm to flag whether the firm as having an abnormally low tax liability or questionable estimates of tax benefits. 11 Further, when a diversified firm does come under audit, it may be more difficult for IRS examiners to evaluate the appropriate tax treatment of a more complex organizational structure (e.g. understanding unique inter-industry transfer pricing techniques available to multiple industry firms). Thus, by reducing uncertainty about both available opportunities to reduce tax liabilities and the likelihood positions taken will be overturned, diversified firms may be able to pay less in taxes than stand-alone firms. More broadly, the fact that the IRS audits based on industry-specific guidelines should alert tax researchers to the potential importance of investigating factors related to industries, and helps motivate the current study from a practice standpoint.
Despite the potential for additional tax savings, there are at least four reasons diversified firms may not obtain lower tax liabilities than stand-alone firms (or may even have higher tax liabilities). First, the last benefit mentioned cuts both ways, in the sense that while it may be more difficult for auditors to audit a multi-industry firm (given industry-specific tax code provisions), it may also be more difficult or costly for firms to tax coordinate and plan for multiple industry operations. Alternatively, stand-alone firms operating in a single industry may have a tax department that is highly specialized, in a better position to know their industry's tax provisions inside and out, so-to-speak. Dating back as early as Adam Smith, the gains from specialization have been well-established in economics, and there is no reason to believe that gains from specialization should not apply to tax practitioners at large, publically traded companies. An intuitive explanation of the tax cost for operating in multiple industries is simply that these firms' tax departments are simply spread too thin, or less specialized, and therefore less adept at maintaining tax rates as low as single-industry firms.
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Second, risk reduction is documented as an important motivator for diversification (Amihud and Lev, 1981 Further, in their multivariate analysis (Table 8) , Devos, Kadapakkam, and Krishnamurthy (2009) find no statistical difference between additional interest tax shields from diversifying mergers (between acquirers and targets in different industries) versus focused mergers (between acquirers and targets in the same industry). Overall, the results in these studies cast doubt on some of the 13 Amihud and Lev (1981) predict and find that the number of conglomerate mergers increases as the type of control in the firm moves from strong shareholder control to weak shareholder control and then to management control. At the same time, they find that the type of control does not appear to motivate non-conglomerate mergers, suggesting that the diversification choice is not because of general growth in the firm. Further, May (1995) finds that firms with CEOs that have more personal wealth vested in their firm's equity tend to diversify firm operations.
individual tax benefit predictions from the general hedging and diversification specific literatures, motivating a more general empirical examination of industrial diversification on taxes.
Finally, as mentioned in the introduction, while diversification is predicted to provide a number of other non-tax benefits that are expected to generate greater firm value (in addition to the tax benefits above), and a significant portion of firms continue to choose to operate in multiple industries, generally the literature finds evidence that, on average, diversified firms are valued at a discount or perform worse relative to stand-alone firms. This suggests that either firms are not realizing these benefits in reality or that, even if these benefits are being accessed, additional costs of the conglomerate form (which may have alternative tax consequences) offset these benefits for shareholders. While the above alternative points suggest it may be reasonable to expect that diversified firms claim no greater tax advantages than stand-alone firms, I state the following hypothesis based on the greater tax benefit prediction (in the alternative form) given this is the perspective focused on in the diversification literature:
H1: Diversified firms are able to obtain lower tax liabilities than stand-alone firms.
III. RESEARCH DESIGN, SAMPLE, AND RESULTS

Research Design
To examine H1, I employ variations of the following empirical model from the literature on firm tax avoidance:
To measure a firm's tax liabilities, Taxi,t,, I use a firm's cash taxes paid scaled by the market value of assets (Cash taxes paid/MVAi,t). Henry and Sansing (2015) (Hanlon and Heitzman, 2010) . Conforming (nonconforming) tax avoidance is a reduction in firm tax liability that affects a firm's taxable income and pre-tax book income in the same way (differing ways). Because ETR-based measures do not capture conforming tax avoidance, it will not reflect tax benefits of interest deductibility (Hanlon and Heitzman, 2010, p. 141) and potentially bias the results in a way relevant to this study's hypothesis.
In addition, ETR-based measures are generally not considered meaningful in years with negative pre-tax income (Dyreng, Hanlon, and Maydew, 2008; Hope, Ma, and Thomas, 2013 ).
14 As a consequence of this, studies using ETR measures generally exclude years with negative pretax income from the analysis. This restriction is of particular concern in this study because one of the predictions from the literature is that diversification is expected to reduce income volatility, which may indicate that generally profitable diversified firms face less frequent exposure to loss years than stand-alone firms. As a result, this truncation restriction for negative pre-tax income years may affect diversified firms to a different extent than stand-alone firms and introduce a systematic bias in the estimator.
The variable Cash taxes paid/MVAi,t is able to capture conforming tax avoidance and allows inclusion of negative pre-tax income years because of the alternative scaling variable, market value of assets. As explained in Hanlon and Heitzman (2010) , a tax measure is able to capture conforming tax avoidance if the conforming tax avoidance does not affect the numerator 14 For example, say a firm has negative pre-tax income and had negative cash taxes paid (i.e. a refund when it has a loss). The ETR would be positive and potentially larger than for some firms that actually had positive pre-tax income and cash taxes paid. Alternatively, a firm could have negative pre-tax income and positive taxes paid, resulting in a negative ETR when taxes were actually paid.
and denominator of the tax measure in a way that preserves the value of the ratio without this type of avoidance (they discuss this in the context of scaling by cash flows from operations as an alternative to pre-tax book income in footnote 49). 15 It is reasonable to expect that lower cash taxes paid as a consequence of interest tax deductions would not affect the market value of assets in such a way that it would maintain the same ratio in the absence of such benefits. Thus, I
expect this form of tax avoidance to be more likely to be captured in this alternate measure.
Further, the use of market value of assets prevents elimination of negative pre-tax income years because it maintains a meaningful ratio in these years (since the denominator is still positive).
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The primary variable for Diversificationi,t is an indicator for whether a firm operates in multiple industries (Multiple industriesi,t) similar to Berger and Ofek (1995) and prior literature on diversification, taking the value of one when a firm operates in multiple industries and equaling zero otherwise. In addition to Multiple industriesi,t, I examine three alternative proxies for
Diversificationi,t based on firm segment reporting: # of industriesi,t, % of sales in other industriesi,t,
and Sales-weighted distancei,t. The variables Multiple industriesi,t and # of industriesi,t follow from the single versus multi-segment firm representation of diversification used in Berger and Ofek (1995) . The measure % of sales in other industriesi,t is based on the measure of multinational or geographical diversification in Creal, Robinson, Rogers, and Zechman (2013) , which uses the percent of foreign sales as the extent of diversification. Sales-weighted distancei,t captures how 15 Hanlon and Heitzman (2010) discuss cash flow from operations as an alternative scaler to use to try and capture conforming tax avoidance. However, cash flow does not as clearly eliminate the two concerns above for two reasons. First, it is more reasonable to expect that interest expense and the related tax deduction would affect the cash flow denominator and cash taxes paid in a way that preserves the tax variable ratio in the absence of this expense/deduction than it is to expect that this ratio would be maintained in the presence of this tax benefit when scaling by market value of assets. Further, scaling by cash flow from operations does not resolve the issue of truncation with negative denominator values as cash flow is negative nearly as frequently as when pre-tax income is negative. However, I do want to note that Hanlon and Heitzman (2010) do not offer the alternative cash flow scaling variable as a suggestion for addressing the loss truncation issue.
16 See Henry and Sansing (2015) for a discussion of the motivation and validation of the alternate scaling variable in addressing truncation bias in tax measures. similar the segmented industries inside the firm are to the primary industry of the overall firm.
This measure is based on the "relatedness" measure used in Khorana, Shivdasani, Stendevad, and Sanzhar (2011) . I use a decile rank form of the latter two measures, % of sales in other industriesi,t
and Sales-weighted distancei,t. Based on H1 and the standard assumption in the diversification literature, I expect to find that more diverse firms pay less taxes on average (i.e. a negative and significant coefficient on Diversificationi,t (β1)).
Following prior literature on tax avoidance, I include an extensive set of control variables to account for other tax planning opportunities, incentives, and common firm activities with differences in book (financial accounting) and tax reporting that may affect firm taxes. The extent of foreign operations (Foreign pre-tax incomei,t) and a firm's decision to not disclose disaggregated geographic earnings (No disclosurei,t) are associated with lower firm taxes (Rego, 2003; Hope, Ma, and Thomas, 2013) . Larger firms may have greater economies of scale for tax planning yet may draw greater attention from tax authorities and the public, generating mixed predictions for the effect of firm size (Sizei,t) on firm taxes (Zimmerman, 1983; Gupta and Newberry, 1997; Rego, 2003) . Firms with additional leverage (Leveragei,t) may benefit from additional debt tax shields. Available tax loss carryforwards (Tax Loss Carryforwardi,t) and whether the firm has gathered (used) more of these carryforwards in the current period (Increase in tax loss carryforwardi,t) can also affect firm taxes. Inclusion of controls for tax loss carryforwards are particularly important in this setting because they may offset some of the consequences of asymmetric tax treatment of income and losses.
More profitable firms (proxied by Pre-tax incomei,t) may have higher taxes simply because of related higher taxable income. Yet, at the same time, these firms may have greater incentives and resources to lower their taxes (Rego, 2003; Henry and Sansing, 2015) . The remaining controls represent firm activities that are treated differently for book and tax reporting purposes, which may also affect firm taxes. Specifically, I inlcude controls for fixed assets (PP&E i,t), R&D and intangibles intensity (R&Di,t and Intangiblesi,t) , and the extent of earnings from unconsolidated subsidiaries (Equity Incomei,t). Finally, following the prior literature on diversification, I include firm (i) and year (t) fixed effects to account for other, unobserved, time-invariant factors across firms (e.g. general firm business strategy) and other factors that may vary for all firms across time (e.g. macroeconomic conditions or tax policy changes).
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Sample and Descriptive Statistics
The (1) as described in Appendix I. Similar to prior literature examining diversification using segment data, and to ensure completeness of firm segment reporting for the 17 Discussions in prior literature suggest that unobserved, time-invariant factors affecting a firm's diversification choice can influence the observed outcomes of diversification. A common approach to account for these factors in the diversification literature is the inclusion of firm and year fixed effects in an OLS specification (Campa and Kedia, 2002; Dimitrov and Tice, 2006; Lin, Pantzalis, and Park, 2007; Gopalan and Xie, 2011; Ammann, Hoechle, and Schmid, 2012; and Hoechle, Schmid, Walter, and Yermack, 2012) . Laeven and Levine (2007) , Klein and Saidenberg (2010) , and Goetz, Laeven, and Levine (2013) focus on forms of diversification in financial institutions and incorporate bank level fixed effects in their designs for the same purpose. I have also considered industry and year fixed effects. However, this approach fails to account for factors that vary across firms within each industry, which may bias inferences made with this analysis. Results with industry and year fixed effects differ.
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All of the studies applying the firm fixed effects model discussed in the prior footnote (except Goetz, Laeven, and Levine (2013) ) use two instrumental variable techniques developed in Campa and Kedia (2002) in conjunction with their OLS fixed effects models to address endogeneity concerns. I perform analysis using these two alternate techniques in Section 4. diversification measures, I exclude firm-years where the sum of sales or assets across reported segments deviated from the firm's total sales or assets, respectively, by more than ten percent.
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The final sample has 26,910 firm-year observations. Panel A of Table 1 reports descriptive statistics for the sample. The number of observations differs for alternate measures of diversification, Return Volatilityi,t, and SA Indexi,t because these continuous measures are not required for the primary sample, but are confined to the specific analysis using these additional variables. The average Cash tax paid/MVAi,t of 0.0091 is analogous to an average cash ETR of 0.32, which is consistent with the mean cash ETR values in prior tax avoidance literature.
20 Other summary statistics are also similar to those in prior literature. 
OLS Results Using Alternative Measures of Diversification
The results for the OLS estimations of equation (1) are reported in Table 2 . The different columns in Table 2 (2015) find that two of their proxies for internal information quality, the absence of a restatement due to errors and lack of a Section 404 material weakness, are associated with 2 and 5 percentage point reductions in cash ETR, respectively.
The results from Table 2 support the prediction in the diversification literature that operating in multiple industries allows firms to claim greater tax savings. A natural question that follows from this, then, is whether firms should assume that diversification will translate into additional tax savings in all circumstances. In the next section, I consider three conditions that could affect whether diversified firms are able to claim greater tax benefits from diversification.
Cross-sectional Tests
In this section, I investigate factors identified from prior literature or practice that could moderate tax benefits from diversification. Identifying these factors may be helpful in assessing why we observe variation in the valuation or performance effects of diversification across firms.
Research Design -R&D Activity
One way that diversification may not offer additional tax benefits to firms would be if the additional potential tax benefits it produces directly reduce access to other forms of tax benefits the firm would have as a single industry firm. For example, the General Business Credit (GBC) is an aggregation of the R&D tax credit and 35 other Federal tax incentives, such as the investment credit, enhanced oil recovery credit, renewable electricity production credit, and incentives for 22 Results throughout the study are robust to controlling for MVA. 23 The cash ETR interpretation for the average sample firm is calculated by multiplying the Cash tax paid/MVAi,t coefficient with the average MVA for the sample (2,526) and dividing by the average pre-tax income for the sample (71).
agricultural business. 24 However, the aggregate GBC amount is limited to 75 percent of the taxpayer's net tax liability over $25,000. Thus, a firm that already has access to a large amount of one type of industry credit (e.g. a large R&D tax credit) under the GBC may receive a muted tax benefit from accessing other GBC incentives for other industries because it is more likely to already meet the GBC tax benefit limitation. To consider this condition, the first test investigates whether firms with greater levels of research and development (R&D) activity are less likely to observe tax benefits from diversification.
I proxy for the potential tax benefit substitution effect with the extent of R&D activity a firm has (R&Di,t), re-estimating equation (1) industry-based tax benefits from diversification as proxied by Low R&D (High R&D). Conversely, if the tax benefit I observe on average is unrelated to industry-specific tax benefits like those in the GBC, then I would be less likely to observe a difference in the diversification effect across the high and low R&D partitions (as evidence of a substitution effect).
Research Design -Demand for Debt Capacity
Next, I examine whether firm demand for debt capacity affects the extent of tax benefits from diversification. One source of tax benefits from diversification is predicted to follow from increased debt capacity and related interest deductions (Lewellen, 1971; Stulz, 1996; Leland, 1998) . However, for diversification to generate tax benefits through this channel, a firm must actually take advantage of additional debt financing. Thus, I expect that firms with greater (less) demand for additional debt to be more likely to obtain greater (fewer) tax benefits from diversification. I use whether a firm is financially constrained to proxy for its demand for additional debt capacity.
Traditional pecking order theory suggests that firms prefer internal to external financing, and then debt to equity financing, at least in part because of the high transaction costs of issuing new securities (Myers, 1984; Fama and French, 2002) . This model predicts that a firm's use of debt is driven by a firm's net cash flows or financial constraints in that more financially constrained firms are forced into using equity financing when they would otherwise prefer internal funds or leverage. Based on this theory, I would expect that if diversification offers additional debt capacity in general that financially constrained firms would be those most likely to take advantage of it (and resulting debt tax shields).
I proxy for firm financial constraints using the SA indexi,t from Hadlock and Pierce (2010),
where higher values of the index represent greater financial constraint. 26 I re-estimate equation (1) for partitions of low, moderate, and high financial constraints. Specifically, I classify a firm as 
Research Design -Firm Risk Preferences
Finally, recall the prediction that diversification may be part of a more general, firm strategy or preference and that this may influence observed outcomes from diversification. In my test for the on average effect (in Table 2 ), I attempt to control for unobserved, time invariant, firm strategies by including firm fixed effects. However, in this last cross-sectional test, I instead focus on teasing out one dimension of general firm strategy and how that affects the tax benefits observed with diversification. 28 Specifically, I consider tax outcomes related to diversification for firms with different risk preferences.
Earlier in the study, I predicted that one reason I may not observe tax benefits from diversification is because diversification may be part of a firm's general low risk strategy where these firms simply choose not to take advantage of additional tax savings even if they are available.
If this prediction holds, then I expect it to be less likely that I observe tax benefits from diversification for firms following a low risk strategy. Conversely, if any additional tax savings are available from diversification, I would expect a high risk firm to be the type of firm most likely to claim these tax benefits.
27 This finding could also support an alternative explanation that is still linked to tax advantages of diversification, just not the benefit of interest tax shields I outline specifically above. Law and Mills (2015) find that financially constrained firms pursue more aggressive tax planning. Thus, based on the results of their study, if there are tax advantages of diversification outside of additional debt capacity (without the firm demanding any additional debt), I would also expect it to be more likely that financially constrained firms would tax advantage of those tax benefits regardless of their use of additional leverage. 28 The results in my tests for the on average effect are robust to including the variable I use to proxy for firm risk preference (return volatility) and the variable I use to proxy for demand for debt capacity (SA index) as well. Equation (1) already includes the R&D variable (used for the first cross-sectional test) as a control.
To assess whether differences in firm risk influences observed tax benefits from diversification, I use a common measure for firm risk, a firm's Return volatilityi,t in the year it enters the sample, and re-estimate equation (1) The R&D test results in Table 3 show that for firms with low R&D activity (where I expect the greatest potential for incremental, industry-specific, tax benefits from the GBC) Diversification i,t has the predicted negative relation with firm tax liabilities (column (1): coefficient -0.0013, tstatistic -2.11). Further, for firms with high R&D activity (those more likely to have a substitution effect with the GBC) in (3), I do not find evidence of lower tax liabilities from diversification.
Specifically, the coefficient (t-statistic) on Diversificationi,t in this column is 0.0056 (1.58). A cross-equation test indicates that the coefficient estimates of Diversificationi,t in columns (1) and 29 See the detailed definition for the variable in Appendix I. 30 A setting I considered but did not include in the cross-sectional analysis is the role of variation in corporate governance on potential tax benefits from diversification. However, this set of cross-sectional tests is the focus of a recent working paper Zheng (2015) . Like Zheng (2015) , I do not find evidence of differences in the diversification effect across different proxies for corporate governance factors such as institutional ownership or insider ownership.
(3) (Low R&D and High R&D firms, respectively) are statistically different (2 = 16.50, p-value = 0.000). 31 Overall, the results in Table 3 are consistent with incremental, industry-specific, tax benefits contributing to the on average diversification tax benefit observed in Table 2 .
In Table 4 , I use the firm's SA index value in the year it enters the sample as a measure of demand for debt capacity. I only observe greater tax savings related to Diversificationi,t (a negative association with firm tax liabilities) in the partition for firms with high financial constraints (with the highest expected demand for debt capacity) (column (3): coefficient -0.0025, t-statistic -2.21).
For low constraint (demand) firms in columns (1) Table 4 are consistent with firms gaining access to greater debt capacity and related debt tax shields through diversification.
In Table 5 , I use the firm's return volatility in the year it enters the sample as a measure of firm risk preference. I do not observe support for additional tax savings from diversification for either low or moderate risk firms. Specifically, the coefficients (t-statistics) on Diversificationi,t in this columns (1) and (2) Table 5 31 I include the variable R&Di,t as a control for each partition to account for variation in R&D activity within the partition. However, if I exclude this control and re-estimate each column, the sign, magnitude, and significance of the coefficient on Diversificationi,t is very similar and do not change the inferences made above. For example, the reestimation for column (1) has a coefficient of -0.0014 and the t-statistic is -2.17.
suggest that firms diversifying, potentially as part of a low risk firm strategy, do not claim tax benefits from diversification.
Overall, the results suggest that the primary tax benefits from diversification come through industry specific tax provisions and debt tax shields. However, when the industry specific tax provisions are more likely direct substitutes for other tax savings (such as within the GBC) or the firm has less interest in taking advantage of additional tax-advantaged debt capacity, multiple industry firms do not fare differently in terms of tax liabilities than single industry firms. Further, diversified firms that follow a low or moderate business strategy do not access additional tax savings from diversification. Taken together, this suggests that diversification does not always offer firms additional tax savings and that whether these benefits are claimed is contingent on other firm characteristics and strategies.
IV. ENDOGENEITY
The primary concern with endogeneity for my study would be if the firms selecting to operate in multiple industries are those most likely to receive the benefits, which would indicate that my results overstate tax benefits from diversification in general. In addition, there is always a concern that a potential omitted correlated variable (or variables) may drive the results observed.
In this section, I use two additional tests in an attempt to address these concerns. The first test examines two tax law changes expected to temporarily alter the convexity of the tax function and, therefore, tax benefits from diversification. Because they are temporary tax changes with a limited window for firms to take advantage of the different tax effects, it is less likely that firms would suddenly (and temporarily) change the number of industries in which they operate to incorporate the differences in the tax function. The second test uses an instrumental variables approach aimed at addressing selection issues that is common in the diversification discount literature.
Triple Difference Model
As discussed before, the proposed tax benefits of diversification from the hedging literature are grounded in the fact that the tax treatment of income and losses is asymmetric (i.e., a nonlinear convex structure). Thus, I would expect the incremental tax benefits of diversification to vary when tax law changes occur that alter the convexity of the tax function.
Motivated by this, I consider whether the tax benefits of diversification were reduced for firms affected by two tax law changes expected to reduce tax convexity during my sample period.
These tax law changes relate to temporary extensions of tax loss carrybacks.
An extended tax loss carryback period is expected to reduce the convexity of the tax function. To see why, recall the original example from Graham and Rogers (2002) discussed in the hypothesis section: assume a firm is equally likely to lose $100,000 or earn $100,000 and that while profits are taxed at 35 percent, there is not an equivalent loss refund rate (i.e. asymmetric tax treatment). Even though the expected income equals zero, the firm expects to pay $17,500 in taxes. If a firm can diversify its operations to smooth income volatility (with no difference to the expected income amount), the firm then expects to pay zero dollars in tax. In this simple example, diversification generates $17,500 of expected tax savings without altering the amount of expected taxable income for the firm. Now instead, assume that the government enacts a tax law change that would allow the firm to reclaim tax dollars paid on taxable income in previous years in the event it has the $100,000 loss outcome in the current year. In this case, as long as the firm had sufficient taxable income to offset in the years it carried the loss back to, the firm would receive a $35,000 refund of prior year taxes paid in the loss outcome and the firm expects to pay on average zero dollars in tax. In this latter regime, the predicted tax benefits of diversification in the hedging literature disappear. A carryback period extension increases the likelihood a firm has enough taxable income in the carryback period to offset a current year tax loss.
32
A clear, direct test to investigate this convexity channel would be to observe an exogenous tax law change (such as a carryback extension) that is assigned randomly to some firms but not others. In the real world, however, tax law changes do not occur in a vacuum, meaning that events surrounding the law change generally are related to the reasons the law is enacted. While the presence of these surrounding events do not necessarily invalidate a test, it is important to assess whether these events could bias a test in the direction of the predicted effect.
The U.S. federal government generally allows corporations a finite period to first carryback losses for tax purposes and then carryforward remaining losses not offset in the carryback period. 33 In two periods during my sample (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) , the government temporarily increased the window of years firms could carryback their losses to claim tax refunds from two to five years (more than doubling the carryback period). However, this extension was only applicable to firms that had net operating losses during specific calendar years (the group receiving the "treatment").
In the absence of a tax law change (the counterfactual), I would expect diversification to produce greater tax benefits in periods of economic downturn precisely because of the tax convexity channel. Tax asymmetry is most relevant when firms have volatile income, 32 Graham and Smith (1999) examine more realistic (complete) representations of the tax structure's convexity that incorporate several specific tax provisions. They find that provisions like tax loss carrybacks and carryforwards significantly reduce the convexity of the tax code, but the impact of other provisions (like tax credits and the alternative minimum tax) is minor. 33 Since the Taxpayer Relief Act of 1997 (prior to the start of my sample period), the U.S. Federal government has generally allowed firms to carryback losses in this way two years and to carryforward any loss forward up to 20 years to offset future income if there is not sufficient taxable income to offset within the prior two year carryback window. A carryback (carryforward) is generally considered more (less) beneficial as: 1) the firm knows whether it will receive a benefit from the carryback (it knows how much taxable income it had in the past but does not know its future taxable income) and 2) the related tax savings are an immediate refund (the present value of future tax savings are discounted).
particularly when risk results in volatility that generates tax losses or lower taxable income values (the convex region of the tax function), which is likely heightened in contractionary periods. Thus, I predict that firms operating across multiple industries may suffer less from market level volatility, face a less convex tax region, and therefore obtain greater tax savings than single industry firms during these policy periods. However, if a carryback extension becomes available for certain firms in those time periods, I would expect the additional tax advantage of diversification during the economic downturn to be muted because the extension reduces those firms' exposure to tax convexity (even in the absence of a diversified operating structure). Given that the period effect is expected to work in the opposite direction of the tax law change effect (expected to generate greater tax savings related to diversification as opposed to less), it is not clear how the events surrounding the law change bias toward my predicted result. Thus, I use the temporary tax loss carryback tax law change setting to investigate the convexity channel predicted in prior literature and for identification of my primary results.
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I use the following triple difference model (difference-in-difference-in-differences (DDD)) to examine whether firms likely to be affected by these tax law changes observe muted tax benefits of diversification during the affected tax policy periods: The results for equation (2) are reported in Table 6 Panel A and B. Panel A reports the regression coefficients for equation (2). Consistent with the tax convexity channel prediction above, the coefficient on the triple interaction is positive and significant at the 10 percent level (coefficient 0.0015, t-statistic 1.84); firms eligible for the carryback extension observed less tax benefits from diversification than ineligible firms during the extension carryback policy periods.
This finding is consistent with tax convexity as a channel driving the diversification tax benefit and the carryback extension mitigating the benefit through this channel. The only controls from equation (1) across time periods, and the columns distinguish the effect across groups of firms. The cell representing the intersection of the difference column and row represents the incremental effect from diversification on firm taxes while being in the eligible group within the affected policy period after differencing out the time invariant differences across the two types of firms (eligible and ineligible) and across the two periods (inside and outside the period affected).
Looking first at the differences across time periods (across the rows), diversification is associated with greater tax savings (lower Taxi,t) inside the extension period relative to the period outside the extension policies for ineligible firms but has no differential effect across periods for eligible firms. Specifically, the difference coefficient is -0.0022 and significant at the 1 percent level for ineligible firms and -0.0007 but not significant at conventional levels for eligible firms.
This is consistent with the prediction that contractionary periods may contain greater exposure to the convex region of the tax function and that diversified firms weather this exposure more favorably (for tax purposes) than single industry firms.
Looking then at the differences across groups of firms (across the columns), outside of the period affected by the carryback there is not a statistical difference between the diversification effect across the two groups (as shown by the 0.0010 coefficient that is insignificant at conventional levels). However, inside the period affected, the eligible firms appear to have less tax benefits from diversification than ineligible firms have (as shown by the positive coefficient, 0.0025, significant at a 1 percent level). This suggests that the eligible firms benefit less from diversification for tax purposes than ineligible firms inside the affected periods.
The positive, significant value at the intersection of the difference column and row (0.0015) is the incremental effect of the extension policy on the eligible group, after accounting for time invariant differences in the diversification effect between firm groups and across affected policy periods. This is consistent with the extension policies applied to eligible firms mitigating tax benefits from diversification through the tax convexity channel. Note that the 0.0015 coefficient representing the intersection of the difference row and columns in Panel B is exactly the coefficient on the triple interaction in Panel A.
As with all studies using a quasi-natural experiment in place of the ideal counterfactual (i.e., the same firm subject to a tax policy in the absence of that policy), it is possible that the criteria used to quality firms for a tax policy change could induce bias when estimating the effect of that policy. In this test, the firms eligible for the carryback extension must have had a tax loss in a certain time period. If a factor related to firms having a tax loss in this specific period (the selection criteria) also relates to having higher taxes in the affected policy period than firms that did not have a tax loss in the required period and were therefore ineligible for the policy, then this may induce bias in the direction of the effect I observe and overstate the result.
Instrumental Variables Approach
Campa and Kedia (2002) use the fixed effects approach in my primary analysis and two additional techniques using a simultaneous equation framework, a two-stage least squares (2SLS) and treatment effects model (a form of selection model), to account for the endogeneity of a firm's diversification choice. 37 To this end, I consider a set of firm, industry, and year level instruments (Ii, t, k) for diversification proposed in Campa and Kedia (2002) in the following equations where:
Following their study, I use two firm instruments to account for the ease with which a firm can change between being diversified and focused in a single industry. I use an adjusted tax variable as the outcome of interest, Tax adjustedi,t, which is demeaned by firm and year. Campa and Kedia (2002) explain that by using an adjusted outcome variable in this way the outcome variable is, by construction, uncorrelated with characteristics that affect the outcome of interest on the adjustment dimensions (in this case, time invariant firm characteristics and within year factors). As a result, they expect that, by construction, the instruments are unlikely to be uncorrelated with εi,t. The authors conclude that given the variables above are expected to be reasonable predictors of a firm's diversification decision and are not expected to affect the outcome of interest (in its adjusted form) directly, then the above set of variables are valid instruments for this design. 39 The remaining variables in equations (3) and (4) Diversificationi,t and Controlsi,t are defined in the same way as for equation (1).
The results for the 2SLS and treatment effects approaches are reported in Table 7 . For ease of reference, I include the primary fixed effects OLS results from Table 2 in column (1) of Table   7 Panel A, given that these three methodologies are all commonly used in conjunction in the literature. 40 The estimates from equation (3) (equation (4) simultaneous equations approaches, the coefficients on Diversificationi,t in all three columns (for all three approaches) are negative and significant, supporting a consistent tax benefit on average from diversification across all three estimation approaches.
While I include the 2SLS and treatment effects models for completeness given their prevalence in the literature, I express caution when relying on the instrumental variable test inferences in place of the OLS results given the results of several diagnostic tests I examine related to these tests. Wooldridge (2002) and Larcker and Rusticus (2010) recommend that researchers applying an instrumental variables design use a series of diagnostic tests to assess the appropriateness of the design for a specific research setting. Three tests they discuss are used to assess the validity of the set of instruments: an F-test examining the null that the instruments do not enter the first stage, an overidentification test of the null that the instruments are uncorrelated with the error term in equation (3), and a review of an R-squared in a first-stage regression to assess how well equation (4) explains the endogenous diversification choice. These tests of the 39 Larcker and Rusticus (2010) express concerns regarding the use of industry aggregates and lagged variables as instruments. I cannot rule out the authors' concerns for these variables with the aforementioned design. I include the instrumental variable analysis for completeness as it has been used extensively in the diversification literature. However, following the recommendations of Larcker and Rusticus (2010), in my analysis using this design I include a series of diagnostic tests on the use of these instruments in my setting. I note the caveats or limitations related to their concerns in the conclusions from this analysis below. 40 The 2SLS and treatment effects models are estimated with a maximum likelihood estimator.
validity of the instruments help assess whether the set of instruments: 1) are correlated with the diversification choice after accounting for other predictor variables and 2) are uncorrelated with the second stage residual. The final test is a Hausman test used to assess the null hypothesis that the OLS fixed effect specification is a consistent estimator for Diversificationi,t under the assumption that 2SLS is a consistent but inefficient estimator.
I report the results of the F-test, overidentification test, and the R-squared for the first stage regressions in Table 7 Panel B. The Hausman test is untabulated but is discussed below. Overall, the F-test and the R-squared related to the first stage regression provide some evidence that the set of instruments are not weak in terms of their ability to predict a firm's diversification choice.
However, the overidentification test suggests that it may not be valid to assume the instruments should be excluded from the second stage. Furthermore, the Hausman test does not allow me to reject the null of the exogeneity of Diversificationi,t in my primary OLS fixed effect specification in comparision with the 2SLS estimator.
Specifically, the F-statistics (p-values) reported in Table 7 Panel B columns (1) and (2) are 2,627 (0.000) and 1,715 (0.000), respectively, vastly exceeding the statistic threshold for a weak instrument suggested in Staiger and Stock (1997) . 41 Further, the R-squared and pseudo R-squared for the first stages reported in columns (1) and (2) 
V. CONCLUSION
An extensive line of academic research spanning multiple decades, along with debates in practice, suggest that the value of corporate diversification as part of business strategy remains a puzzle. This paper takes a unique approach to examining corporate diversification by focusing on a specific, predicted benefit from this literature (namely, additional tax savings) rather than the valuation effect overall. I find that, on average, firms operating in multiple industries have lower tax liabilities than single industry firms. However, where the additional tax benefits from diversification are expected to act as a substitute for tax positions already available, for firms that do not face high financial constraints, or for firms without a high risk preference, I do not observe significant additional tax savings related to diversification. The combined set of results here provide greater understanding about the conditions under which a firm may obtain one of the key cited benefits from industrial diversification. My results suggest an avenue for future research is to examine other, specific benefits (or costs) from diversification (e.g. leveraging research and innovation across multiple products and services) to inform the debate to help provide a greater understanding of why we observe success related to diversification for some firms, but not others.
Like the diversification literature more generally, the results in this study are subject to an important limitation. Ultimately, diversification is a strategy that firms decide whether or not to employ that is not assigned randomly. Thus, it is difficult to rule out the possibility that there are unobservable factors that relate to both this decision and firm tax liabilities. In this study, I attempt to address this concern in multiple ways, such as incorporating firm and year fixed effects, a triple difference model using tax policy changes, and two instrumental variable techniques from Campa and Kedia (2002).
While it is always possible that an alternative factor is consistent with the combined results from the techniques above, it is important to note that not all forms of potential endogeneity raise concerns against the tax benefit result I observe. I offer this point not as a means to make light of the concerns about the influence of endogeneity but to simply note that unless a specific factor or source of endogeneity is identified that creates bias in the direction of my results, then it is unclear whether potential endogeneity left unaccounted for in my design overstates as opposed to understates the results I observe. Table 2 presents the estimates of equation (1). Columns (1)- (4) differ based on the measure of Diversificationit used. Standard errors are robust and clustered by firm, and t-statistics are in parentheses. I define the variables in Appendix I. The symbols ***, **, and * denote statistical significance at the 1%, 5% and 10% levels (two-tailed), respectively. Table 3 presents the estimates of equation (1) across firms with increasing values of R&D in columns (1)- (3), respectively. Standard errors are robust and clustered by firm, and t-statistics are in parentheses. I define the variables in Appendix I. The symbols ***, **, and * denote statistical significance at the 1%, 5% and 10% levels (two-tailed), respectively. Table 4 presents the estimates of equation (1) across firms with increasing values of the size-age index from Hadlock and Pierce (2010) in columns (1)-(3), respectively. Standard errors are robust and clustered by firm, and t-statistics are in parentheses. I define the variables in Appendix I. The symbols ***, **, and * denote statistical significance at the 1%, 5% and 10% levels (two-tailed), respectively. Table 5 presents the estimates of equation (1) across different partitions of firm return volatility. Standard errors are robust and clustered by firm, and t-statistics are in parentheses. I define the variables in Appendix I. The symbols ***, **, and * denote statistical significance at the 1%, 5% and 10% levels (two-tailed), respectively. Table 6 presents the estimates of equation (2) in Panel A. Panel B uses the coefficient estimates from the analysis in Panel A to document the differential diversification effect on firm taxes across different subgroups and periods. Standard errors are robust and clustered by firm, and t-statistics are in parentheses. I define the variables in Appendix I. The symbols ***, **, and * denote statistical significance at the 1%, 5% and 10% levels (two-tailed), respectively. Table 2 , 2SLS, and treatment effects estimations in columns (1)- (3), respectively. The 2SLS and treatment effects estimations use an adjusted tax measure that is demeaned by firm and year. See Appendix I for variable descriptions. The instrumental variables (exclusion restrictions) used for the 2SLS and treatment effects models are drawn from Campa and Kedia (2002) . The only change I make to the set of instruments is to include Incorporated Outside the U.S. in both stages rather than as an instrument (i.e. rather than assume it has no direct effect on firm taxes after accounting for the control variables in the second stage). Panel B presents the first stages of the 2SLS and treatment effects models in columns (1) and (2), respectively. T-statistics/Zstatistics are in parentheses. Standard errors are robust and clustered by firm. Variables are defined in Appendix I. The symbols ***, **, and * denote significance at the 1%, 5% and 10% levels, respectively.
APPENDIX I -VARIABLE DESCRIPTIONS
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Taxit proxies
Cash tax paid/MVAit
Cash taxes paid (TXPD) divided by the market value of assets. The market value of assets equals total assets (AT) plus the product of share price and common shares outstanding (PRCC_F x CSHO) less stockholders equity (SEQ), based on the definition of the market value of assets in Henry and Sansing (2015) .
Cash tax paid/ MVA -Adjusted it
Cash tax paid/MVAit demeaned by year and firm.
Diversificationit proxies (segment data from Compustat historical segment database) Multiple industriesit
An indicator equal to one if the number of industries (based on primary four digit SIC codes (SICS1)) reported is greater than one; zero otherwise # of industriesit
The number of industries (based on four digit primary SIC codes) reported per firm-year % of sales in other industriesit
The percent of total segment sales (sum of SALES) that are in different industries (based on primary four digit SIC codes (SICS1)) than the firm's industry Sales-weighted distanceit I first calculate the "distance" of each reported industry unit within a firm. Distance is defined based on the idea of relatedness in Khorana et al. (2011) . If a reported industry in the segment data (SICS1) is in the same four digit SIC code as the firm (SIC), it has a distance = 0. If it is in the same three digit SIC code but not the same four digit SIC code, its distance = 1. If it has the same two digit SIC code but not the same three digit SIC code, its distance = 2. If it has the same one digit SIC code but not the same two digit SIC code, its distance =3. If it does not have the same one digit SIC code, then its distance = 4. I then weight each industry unit's distance by industry unit sales (SALES) to get an overall weightedsales distance measure for each firm-year
Control, Cross-Sectional Test, and Triple Difference Test Variables No disclosure it
An indicator equal to one for observations that do not disclose geographic earnings in the post-SFAS 131 period; zero otherwise, following Hope et al. (2013) . If missing, it is set equal to one Size it
The natural log of the product of share price and common shares outstanding (PRCC_F x CSHO) Leverage it Total liabilities (LT) divided by lagged total assets (AT) Market-to-book it The product of share price and common shares outstanding (PRCC_F x CSHO) divided by common/ordinary equity (CEQ) Tax loss carryforward it An indicator equal to one if tax loss carryforward (TLCF) is positive; set equal to zero otherwise.
Increase in tax loss carryforward it
An indicator equal to one if tax loss carryforward (TLCF) is greater in the current year than in the prior year; set equal to zero otherwise. equals the natural log of total assets and age equals the difference between the current year t and the first year in Compustat (YEAR1). Following Hadlock and Pierce (2010), total assets is set equal to $4.5 billion if it exceeds this value when determining Size_HP it, and Age_HP it is set equal to 37 for values greater than 37.
Years Affectedt
An indicator equal to one for fiscal years ended between 3/9/2002 and 12/31/2003 or between 11/20/2009 and 12/31/2010; set equal to zero otherwise. See Appendix II for institutional detail on the policies and tax laws used to identify these periods.
Eligible for Extensioni
An indicator equal to one for firm i if Increase in tax loss carryforward it equaled one in a fiscal year ending within the 2001-2002 or 2008-2009 calendar years; set equal to zero otherwise. See Appendix II for institutional detail on the policies and tax laws used to identify these periods.
Campa and Kedia (2002) Instrumental Variables
S&P Indexit
An indicator equal to one if the firm was included in the S&P 500 during the fiscal-year; equal to zero otherwise. A firm is determined to have been on the S&P 500 during the year if there was at least one day within the 12 months leading up and including the fiscal-year end date that the firm was included in CRSP.DSP500LIST.
Listed on a Major Stock Indexit
An indicator equal to one if the firm is listed on Nasdaq, NYSE, or AMEX, (EXCHG codes equal to 14, 11, or 12); equal to zero otherwise
# of Contraction Months during the Yearit
The number of months in the calendar year the firm's fiscal-year-end falls in that are classified as contraction months on the National Bureau of Economic Research (NBER) U.S. Business Cycle Expansions and Contractions document dated 9/20/10. Set equal to zero if no contraction months on this document for the year.
% Change in Real GDPit
The percent change in real Gross Domestic Product (GDP) not seasonally adjusted from the St. Louis FRED for the calendar year the firm's fiscalyear-end falls in.
Number of M&A Announced during the Yearit
The aggregate number of deals announced in year t on SDC Platinum's Mergers & Acquisitions database including completed deals for acquisitions of both U.S. and non-U.S. targets. To be included the deal must have a non-missing date announced and deal number and must not be a buyback or recapitalization.
Dollar Value of M&A Announced during the Year it
The aggregate transaction value (in millions of dollars) of deals announced in year t on SDC Platinum's Mergers & Acquisitions database including completed deals for acquisitions of both U.S. and non-U.S. targets. To be included the deal must have a non-missing date announced, deal number, and transaction value and must not be a buyback or recapitalization.
Fraction of Industry Firms that are MultiIndusty it
The percent of Compustat firms in the year with non-missing business segment data that operate in multiple industries (Multiple industriesit equal to one).
Fraction of Industry Sales from MultiIndustry Firms it
The percent of sales for Compustat firms in the year with non-missing business segment data that operate in multiple industries (Multiple industriesit equal to one).
Incorporated Outside U.S.it
An indicator equal to zero if the country of incorporation (FIC) is equal to USA; equal to one otherwise 2) Distinguish the periods when the treatment firms accessing the cash taxes paid benefit from these extensions would show up in their financial statements (Years Affectedt).
In order for the extension to apply, a firm would have had NOLs in the periods of eligibility that would not have otherwise been carried back (used up) in the absence of the carryback extension. I therefore proxy for whether a firm is more likely to be eligible for the extension based on whether a firm had an increase in tax loss carryforwards for at least one fiscal year ending in the periods of eligibility (2001-2002 or 2008-2009). 44 I label this variable, 44 Generally, NOLs that are not carried back (either because there is not sufficient taxable income to offset or because a firm elects to opt out of using an NOL carryback) are carried forward to be applied against future taxable income. Thus, I assume that additional NOLs available for carryback extension manifest as an increase to NOL carryforward in the relevant policy year.
Eligible for Extensioni, which is set equal to one for a firm that had an increase in the periods and is set equal to zero otherwise.
To determine Years Affectedt, I needed to identify a window of time starting with the earliest fiscal year end that could reflect the additional tax refunds from the extension policies (via Cash tax paid/MVAit) up through the latest fiscal year end that likely reflects these refunds.
For the beginning of each of the two policy windows, I use the dates of enactment for the two extension policies (for JCWAA 2002 and WHBAA 2009 , I use March 9, 2002 and November 20, 2009 . 45 The end of each window is based on IRC Sec. 6411(a), which allows a firm to file an application for carryback adjustment for the prior taxable year affected by a NOL carryback within 12 months after that tax year ends. Thus, the relevant ending window used for each policy is 12 months after the end of the eligible NOL period for each policy ( However, if I re-run my triple difference analysis using the February start date, the result for the triple interaction actually has greater statistical significance (is positive and significant at the 5 percent level instead of the 10 percent level). 46 There may be some portion of firms that both have their tax year ends at the very end of the eligibility period and file their carryback adjustment request at the tail end of the 12 month window after the eligibility period ends where the refund recognized could bleed into the period following what is labeled Years Affectedt equal to one. However, this should make it harder to find the effect in the window examined by pulling part of the effect into the benchmark period (outside the affected period).
